Computer Notes Fragment Length Calculator: A Windows 95 Program for Calculating DNA Fragment Length J.D. Ray
A common task in molecular biological/genetic laboratories is determining the length of DNA fragments. Length is usually determined by comparing the migration distance of the fragments of unknown length to the migration distance of standard fragments of known length running in the same gel. Fragments in the same gel experience the same electrophoretic conditions. Due to the effect of any variation in gel composition, electrical field strength, or the length of time the gel is run, the comparison of fragments of unknown length to standards of known length is valid only for that specific gel. Thus for accurate fragment length determination, standards must be run for every gel.
Migration distance in a gel is inversely proportional to fragment length and is linear only over a very small range (Weir 1990 ). The computer program described herein, Fragment Length Calculator, uses the relationship of migration distance and fragment length described by Weir (1990) and the least-squares method of Schaffer (1983) as described by Weir (1990) to estimate fragment lengths. Using these numerical methods, fragment length is estimated based on the migration distance of standard fragments of known length.
For both the standard fragments and the unknown fragments, the migration distance for each individual fragment must be measured. This is best accomplished by photographing the gel (usually stained with ethidium bromide; Sambrook et al. 1989) . Migration distance can then be measured from the wells to each fragment. The measurement units and scale are unimportant, as long as the same units and scale are used for both standard fragments and unknown fragment migration distances. Thus, for ease of measurement, the photograph can be enlarged on a photocopy machine.
Fragment Length Calculator was written in MicroSoft VISUAL BASIC (version 6.0) and is a full 32-bit Windows 95/98NT-compliant program with a graphical user interface. The program has three components: the selection or entry of standard fragment data, the calculation and evaluation of the standard curve, and entry of unknown fragment data and calculation of fragment lengths.
The program first presents the user with a choice of three methods of entering up to 20 standards for use in calculating the standard curve. The user can directly enter the standard fragment lengths, recall a previously saved set of standards, or use one of the default standards coded into the program. After entering standard fragments lengths directly, the data can be saved to an ASCII file and easily recalled. This allows the creation of files of standards tailored for use by different personnel or procedures. In all three methods, the user has the flexibility to select whether or not to use specific individual standards in calculating the standard curve.
After the standard fragment lengths have been entered, the migration distance for each standard fragment as determined from the gel photograph must be entered. Once all the standard fragment data have been entered, the standard curve is calculated and a new window is displayed that compares the predicted lengths of the standard fragments and the actual lengths both graphically and in a table. This information allows the user to determine if any measurement or data entry mistakes have been made. The user can easily return to the standard fragment data entry window and correct mistakes or eliminate selected standards as appropriate and recalculate the standard curve. Once the user is satisfied with the standard curve, the migration distances of unknown fragments can be entered and their lengths calculated.
As each migration distance is entered, the length is automatically calculated from the standard curve. The program is designed to handle a maximum of 20 fragments at a time. However, since the results of the calculations can be printed or saved at any time, the number of fragments for which length can be estimated for any given standard curve is unlimited. This may be especially useful when estimating fragment lengths from an RAPD-type experiment. The user has the option of saving the data with or without the data for the standard curve. The saved file is formatted as a comma delimited ASCII text file which can easily be imported into a spreadsheet program such as Excel or QuattroPro.
One useful feature of the program is its system of automatically generating names or designations for the unknown fragments. For example, consider an RAPD analysis for which multiple primers were used (PA1, PA2, PA3, etc) with multiple fragments generated for each primer. Using the common text feature of the program, the fragments can be automatically labeled as PA1-1, PA1-2 . . . PA1-X, or PA2-1 . . . P2-X, etc.).
The accuracy of the implementation of the algorithms for calculating the standard curve and fragment lengths was evaluated by comparing the values calculated by this program to those calculated by Schaffer (1983) . As compared to the results presented by Schaffer (1983), Fragment Length Calculator produced exactly the same standard curve and calculated exactly the same fragment lengths. This is expected, as the same numerical algorithms are used, and indicates the implementation of the algorithms in the Visual BASIC code is accurate.
The program and instruction manual can be downloaded from the World Wide Web at ftp://statmsa.ars.usda.gov/pub/ Jeff.Ray/. The program and instructions are located in the folder ''Fragment Length Calculator.'' Download this folder by following the instructions specific to the browser in use. Program source code is available upon request, subject to restrictions. Comments and suggestions relevant to future versions are welcome.
Lastly, readers are cautioned that the use of gel electrophoresis and standard fragments to determine unknown fragment lengths results in an estimated or apparent length. It has been shown that DNA concentration can affect mobility within the gel during electrophoresis ( Birren and Lai 1993; Pernodet and Tinland 1997) . In addition, any method of calculating fragment lengths from a standard curve is subject to some degree of error simply based on the interpolative nature of the procedure.
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POPDIST is a program for the calculation of various population genetic distance and identity measures. It uses an input file format that is similar to the input format used by the GENEPOP software (Raymond and Rousset 1995) , and files created for GENEPOP for diploid populations are read unmodified by POPDIST.
The program is executed either through command line options or through a simple menu system. It is the first program to implement the genetic distance and identity measures of Loeschcke (1991, 1995) for codominant alleles. The program runs quite fast regardless of which of the available options are included, and it is reasonably memory efficient.
Data Files
The input file format (ASCII) is an extended version of the input file format for the GENEPOP package. Polypoid populations are encoded almost exactly like diploid populations.
Running the Program
The program can be launched from a command line (under MS DOS or UNIX). On a Macintosh computer the program will automatically start in a simple menu mode. On other operating systems the program can start in either menu mode or controlled by command line options.
Output
The measures available are the measure of Nei (1972) , the measure of Nei (1978) , the measure of Hillis (1984) , the weighted measure of Reynolds et al. (1983) , the unweighted measure of Reynolds et al. (1983) , the measure of Goldstein et al. (1995) , the measure of Hedrick (1971) , the measure of Rogers (1972) , the measure of Cavalli-Sforza and Edwards (1967) , and the measure of Tomiuk and Loeschcke (1991 
(default).
Most measured come in several modifications; often they allow both the estimation of genetic identity between populations and of genetic distance between populations. Some measures have different variants of a distance measure depending on whether distances or topologies are being reconstructed.
The program returns a matrix of genetic identities or, optionally, topology or distance reconstructing measures [sensu Takezaki and Nei (1996) ] between the set of populations described in the data file(s). The program can calculate jackknife standard errors. If the jackknife option is used, the mean of the individual jackknife estimates is calculated instead of the normal joint estimate across all loci.
Obtaining the Program
The program can be downloaded from http://genetics.agrsci.dk/˜bg/popgen. Users who do not have access to the World Wide Web may send an MS DOS-formatted 1.4 MB disk to the first author. The program is available in precompiled versions for the Macintosh, IBM PC-compatible computers, and various brands of UNIX. Up-to-date information about new versions of the program is available on the web site. Documentation is also available on the web site as either Adobe .pdf files or Adobe PostScript files.
